Cystic fibrosis is a complex, inherited disorder and is the most common severe autosomal recessive disease in white populations (one in 2500 live births). There has been a lot of recent interest in screening for this disorder using genetic techniques, particularly those based on the delta F508 mutation. Homozygosity for one of the recognized gene deletions indicates cystic fibrosis (CF) but, unfortunately, a mutation cannot be found in 20% of cases. I The sweat test, therefore, stil1 remains a useful investigation in the diagnosis of CF. Low concentrations of sodium in body fluids, including sweat, have been traditional1y measured using flame photometry. Ion selective electrode measurements (ISE) have also been used for the measurement of sweat sodium on the IL Monarch 2000. 2 For departments without flame photometry an alternative approach is to use the enzymatic determination of sodium.' In this method sodium concentration is measured by monitoring the formation of 2 nitrophenol from 2 nitrophenol f3 D galactopyranoside with the use of sodium dependent f3 galactosidase. This method is now available as a commercial kit for the measurement of serum sodium concentration. We describe the adaption of this method for measuring sweat sodium concentrations on the Cobas Mira S analyser.
MATERIALS AND METHOD
Clinical samples Sweat samples were collected from 25 paediatric patients undergoing sweat tests in the Department of Clinical Biochemistry and from 13 patients from the CF unit with genetically diagnosed CF. Ethical committee approval was granted for the collection of sweat from the CF patients.
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Sweat collection
Sweat was collected for 30 min in pre-weighed 5·5cm Whatman No. 41 paper after pilocarpine stimulation according to the method of Gibson and Cooke." The amount of sweat col1ected was assessed by reweighing the filter. Sweat was eluted from the filter paper with 3 ml de-ionized water. After mixing for 30 min, the eluate was centrifuged to remove filter paper debris prior to analysis. The final concentration of sweat sodium was calculated from the fol1owing formula:
sweat sodium concentration (rnmol/L) = sweat weight (g) + 3 (mL) x sodium result (mmol/L) sweat weight (g)
Assay conditions
The enzymatic kit for measurement of sodium was supplied by Randox Laboratories Ltd (Co Antrim, Northern Ireland, UK) and reagents were reconstituted according to the manufacturer's instructions. Reagent I consisted of Tris buffer 450 mrnol/L pH 9'0, cryptand 5-4 mmol/L, f3 galactosidase> 0·8 U/L. Reagent 2 consisted of Tris buffer 10·0 rnmol/L pH 9·0 and 2 nitrophenol galactopyranoside 5·5 mmol/L, Increasing the sample volume from 5 ilL to 90 ilL reduced the final concentration of cryptand from 3·8 to 2·8 mmol/L, Tests were performed on a Cobas Mira S using the following method. Sample (90 ilL) and reagent 1 (200 ilL) were incubated for 225 s. Reagent 2 (80 ilL) was then added and the absorbance change was measured at 405 nm for 275 s. The assay was calibrated using four sodium chloride standards 0, I, 3, 6 mmol/L (eqivalent to undiluted sweat concentrations of 0,30,90,180 mmol/L), Samples greater than 6 rnmol/L were automatical1y diluted 1:3.
ISE Measurement
Sodium was analysed by ISE on the IL Monarch 2000 using a previously published procedure.' The calibrator concentrations were 2 and 4 mmol/L of sodium chloride. 
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RESULTS
Mean
Recovery experiments
Sodium chloride solutions containing 150·0 and 75·0 mmol/L were prepared to determine the efficiency of sodium elution from sweat papers. Samples (lOOmg) of these solutions were then added to separate filter papers, eluted with water (3 mL) and subsequently assayed for sodium. 
Recovery
The mean recovery of sodium extracted from sweat paper was 98·8% for the 5 mmol/L sample and 97·6% for the 2·5mmol/L sample.
Precision
The within batch and between batch precisions were calculated from 20 replicate analyses of three sweat eluate samples. The between batch precision study was conducted over a 4 week period (Table I) . At a concentration of approximately 1·0 mmol/L within and between batch precision was 3·1 and 6·9%, respectively.
DISCUSSION
The enzymatic assay for measuring sodium is extremely sensitive and in the Randox kit the sensitivity has been reduced to allow for the convenient measurement of serum sodium in the range 100-160 mmol/L, This has been achieved by adding cryptand, a binding agent which binds alkaline earth cations thereby altering the analytical range. The addition of cryptand could therefore cause sensitivity problems at the concentrations of sodium The production of 2 nitrophenol was linear with time during the measuring period. There was a significant absorbance change in the zero standard due to non specific substrate hydrolysis (Fig. 1) . A linear relationship was found between the rate of change of absorbance and concentration over the range G-6mmol/L, FIGURE 2. Comparison between sodium concentrations measured by enzymatic assay and ion-selective electrode. The range of sodium concentrations in the sweat paper eluates was O'7-9'4 mmol] L. This corresponded to an actual range in the sweat samples of 21-185 mmollL (allowing for sweat weight). SD = Standard deviation.
Average sodium by enzymatic assay and ISE (mmoI/L)
Method comparison
The enzymatic assay was compared with the ISE method using sweat samples from 25 normal children and 13 patients with CF. The difference plot showed good agreement (Fig. 2) , and there was no significant bias between the two methods. We also found good discrimination between the normal patient group and the CF group (Fig. 3) . o 2 4 6 B 10 12
Ann cu« Biochem 1996: 33 between batch precisions were acceptable. The good recovery of sodium in the assay would indicate that the cryptand effect is constant across the analytical range. The assay could be made even more sensitive by not using kit reagents and making up the reagents as described in the original paper but without the cryptand. This would probably allow a smaller sample volume to be used. However, several millilitres of water are required to elute the sweat from the filter paper and therefore reduction in the sample volume for practical reasons is unnecessary. The minimum quoted stability for the kit is 3 months but this could be possibly extended significantly by aliquoting the powdered reagent, and only reconstituting the aliquots when needed. We are currently investigating this possibility because, although the cost per test is approximately 12 p, the cost per sample would be higher due to kit stability. We conclude that this method is a quick and simple method for analysis of sodium in diluted sweat samples. encountered in diluted sweat samples which are typically < lOrnmol/L. We have not found the presence of cryptand to be a problem, possibly because its final assay concentration has been reduced from 3·8 mmol/L to 2·8 mmol/L, This was achieved by increasing the sample volume ninefold from that suggested in the Randox method, and has resulted in absorbance changes per minute which are very similar to the original method when it was run without cryptand.' The analytical range was found to be acceptable over the range of concentrations we would expect to see in diluted sweat samples and the within and Accepted for publication 28 November 1995
